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This study was prompted by the current availability of newly designed mathematics
curriculum materials for elementary teachers. Seeking to understand the role that
reform-oriented curricula might play in supporting teacher learning, we studied the
waysinwhich 8 teachersin the same school used one such curriculum, Investigations
in Number, Data, and Space (TERC, 1998). Findings revealed that teachers had
orientationstoward using curriculum material sthat influenced the way they used them
regardless of whether they agree with the mathematical vision within the materials.
Asaresult, different uses of the curriculum led to different opportunities for student
and teacher learning. Inexperienced teachers were most likely to take a piloting
stance toward the curriculum and engage all of its resources fully. Findings suggest
that reform efforts might include assisting teachersin examining unfamiliar curriculum
resources and devel oping new approaches to using these materials.

Key words: Curriculum; Elementary K—8; Materials (texts, other resources);
Professional development; Reform in mathematics education; Teacher beliefs

A curriculumismorefor teachersthanitisfor pupils. If it cannot change, move, perturb,
inform teachers, it will have no effect on those whom they teach. It must be first and
foremost acurriculum for teachers. If it hasany effect on pupils, it will haveit by virtue
of having had an effect on teachers. (Bruner, 1960/1977, p. Xv)

Since Jerome Bruner wrote these words in the preface to a new edition of The
Process of Education, mathematics education has witnessed two flurries of
curriculum material development aimed at fomenting change in mathematics
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curriculum and pedagogy in U.S. classrooms. In 1977, Bruner’s remarks were
directed at thefirst wave of curriculum development in the 1950s and 1960s, often
referred to asthe post-Sputnik era. During thistime, numerous scientists and math-
ematicians were called on to design curriculum materials that would prepare the
next generation of citizensto be scientifically competitive. These curriculum mate-
rialswere designed with students, not teachers, in mind. Infact, they “ overestimated
the materials' independent educative power” and underestimated the influence of
theteacher in their use (Cohen & Barnes, 1993, p. 215). And, as Bruner predicted,
they had little lasting effect on students or pedagogical practices in American
classrooms. Studies of the post-Sputnik curriculum reforms aswell as more recent
examinations of attemptsto use curriculum materialsto prompt changein teaching
have suggested that the waysteachersread, interpret, and use curriculum materials
are shaped by their knowledge of and views about mathematics (Graybea &
Stodolsky, 1987; Lloyd, 1999; Thompson 1984), perceptions of external pressures
(Floden, Porter, Schmidt, Freeman, & Schwille, 1980; Kuhs & Freeman, 1979),
ideas about the purpose of school and the nature of learning (Donovan, 1983;
Stephens, 1982), and established routines and practices (Cohen, 1990; Remillard,
1992). Findings such as these led Cohen and Barnes (1993) and others (e.g., Ball,
1994) to argue that real pedagogical change could not occur without significant
teacher learning. In order to teach differently, teachers need opportunitiesto learn
mathematics in new ways and to consider new ideas about teaching and learning.

To a large extent, those involved in current reform efforts, prompted in the
1990s by callsfor teachersto empower students as mathematical thinkers (National
Council of Teachersof Mathematics[NCTM], 1989, 1991), have heeded thewarn-
ings of scholars about the impossibility of teacher-proof curricula and the impor-
tance of teacher learning. A large number of reform efforts have focused on
constructing and fostering opportunities for teachers to learn more about mathe-
matics teaching through activities such as exploring mathematics, examining
students’ understandings, analyzing pedagogical practices, and critiquing their
own teaching (Schifter, Bastable, & Russell, 1999; Stein, Smith, Henningsen, &
Silver, 2000; Wilson & Berne, 1999).

This emphasis on teacher learning has evolved simultaneously with the devel-
opment of reform-driven curriculum materials. In fact, some studies of teacher devel-
opment projects have identified a need for teachersin the process of pedagogical
change to have well-designed curricular guidance, noting that teachers who have
begun to think about mathematics teaching and learning differently are likely to
struggle with how to use these ideas in their classrooms (Brown, Smith, & Stein,
1996). Tothisend, inthe current wave of curriculum devel opment some devel opers
havetaken up thetask of designing curriculum materialsthat provideteacherswith
guidance for classroom instruction, but that also foster teachers’ learning as they
use them. Such curricula, Remillard (2000) has argued elsewhere, would need to
speak to teachers, rather than through them.

Because such curriculum materialsarefairly new, few researchershave explored
how teachers use them or the extent to which the materias, in practice, support
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teacher learning. In their studies of teachers piloting new materials, Lloyd (1999)
and Collopy (2003) found variation in the ways the teachers read, interpreted, and
used the teachers guides. Both argued that teachers' particular beliefs and the
specific features of the curriculum contributed to this variation.

Seeking greater understanding of the relationship between use of Standards-
based curriculum materials' and teacher |earning, we examined the waysin which
8 teachersin the same school used one such curriculum, Investigationsin Number,
Data, and Space (TERC, 1998). The question underlying our research waswhether
and how these curriculum materials might support teacher learning. We believe,
as do the developers of the Investigations curriculum, that it is not enough to
merely adopt a new curriculum and hand it to teachers—even one that is written
with teacher learning in mind. Thus, our goal wasto look closely at how teachers
engaged with a specific reform curriculum and to understand how their use of these
meaterialsdid or did not provide opportunitiesfor their learning. Thisunderstanding
can offer insights about the potential aswell as the limitations of Standards-based
curricula as vehicles for teacher learning and has implications for the kinds of
support structures that might be provided for teachers as they use and learn from
curriculalike Investigations.

The site of this study was an ethnically and economically diverse urban, public
elementary school. Although the questions central to this study are relevant to
teachersin al schools, we believe that they are particularly relevant to thosein urban
settings. Urban schools face tremendous pressures to produce results in terms of
student achievement and increased test scores (Carnoy, Elmore, & Siskin, 2003).
However, typical characteristics of urban schools like large class sizes, limited
resources, shifting bureaucratic policy, and rapid teacher turnover make any sort
of pedagogical innovation difficult, especially one that places high demands on
teachers (Weiner, 1999). It is common in these settings for district personnel to
routinely adopt new published curriculum programs as a proxy for curricular
reform. If curriculum materials are to make a substantial contribution to changein
urban schools, we need a clearer understanding of the means by which such
resources might support productive learning for teachersin these settings.

THEORETICAL FRAMEWORK

Our analysis and the assumptions underlying it were informed by what Doyle
(1993) has called teachers' “curriculum processes’—the processes through which
teachers construct or enact curriculum. From this perspective, curriculum, often
referred to asenacted curriculum, isnot what iswritten in textbooks or policy guide-
lines; it is what actually takes place in the classroom (Clandinin & Connelly,
1992). Studies of teachers' curriculum processes include examinations of how

1 We use the term “ Standards-based” to refer to curriculum materials developed in response to the
NCTM’s Standards documents (e.g., NCTM, 1989).
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teachers draw on resources like curriculum guides; they also assume that doing so
involves interpreting the meanings and intents of these resources (Doyle, 1993;
Lemke, 1990; Snyder, Bolin, & Zumwalt, 1992). It is our view that the enacted
curriculum is coconstructed by teachers and students as they participate in class-
room events. We assume that a critical component of the work of enacting the
curriculum is interpreting and responding to the words and actions of students.
However, the focus of our analysis is restricted to the teacher’s work in the
curriculum enactment process.

Our attention to the enacted curriculumisinformed by Remillard’ s (1996, 2000)
studies of how teachers make sense of and use a reform-based textbook. Findings
from this research revealed that minimal teacher learning resulted from merely
reading the teachers' guide. Rather, the most significant learning occurred during
teachers’ processes of enacting curriculumin the classroom. Teachers' ideasabout
mathematics, teaching, and learning were challenged and altered when they exam-
ined unfamiliar mathematical tasks and interpreted students' work on them while
teaching. The role of the textbook was to offer novel tasks or concepts that the
teachers drew on when constructing curriculum with students. Thus, we see the
process of enacting Standards-based curriculum as a potentia place for teacher
learning. However, because we assume that teachers use suggestions in the
curriculum differently, we refer to them as opportunities for learning.

Our work is grounded in research on the relationship between teachers' knowl-
edge and beliefs about mathematics, teaching, and learning and their practicesin
the classroom (e.g., Fennema & Franke, 1992; Thompson, 1992). Researchers
have found that close analyses of teachers' beliefsand mathematical knowledge can
explain how teachers structure their lessons (Thompson, 1984), respond to students
(Carpenter, Fennema, Peterson, Chiang, & Loef, 1989), and receive and interpret
new policy initiativesand curriculum (e.g., Putnam, Heaton, Prawat, & Remillard,
1992). These findings challenge naive assumptions that it might be possible to
achieve a direct and linear link between curriculum materials and teaching or
between curriculum materials and teacher learning. However, it isworth noting that
policy decisions often assume some degree of simplicity in the rel ationship between
the adopted curriculum program and the enacted curriculum (Corcoran, 2003).

Research that examines teachers’ beliefsin relation to practice further indicates
that these relationships themselves are complex and are easily depicted in over-
simplified terms. Thompson (1992), for example, found instances of internal
conflict within teachers’ beliefs. She used the term integratedness of belief struc-
turesto refer to the extent to which one’ s“beliefsand viewsin agiven domain form
a coherent conceptua system, as opposed to each belief existing in isolation from
others’ (p. 122). Similarly, Raymond (1997) noted inconsistency amongst beliefs
and between beliefs and practice. In her study of abeginning mathematicsteacher,
Raymond found closer alignment between the teacher’ s practicesand her professed
beliefs about mathematics, which were established through her experience asamath-
ematics student, than her professed beliefs about pedagogy, which were devel oped
in her teacher education program. Of equal importance, Raymond found that the
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teacher’ s practices and rel ated beliefswere mediated by ahost of contextual factors,
including elements of the immediate teaching context and students' experiences.
Thisfinding reflects Engestrom’ s (1999) notion that one’ s beliefs, knowledge, and
practices are situated socially and historically and must be understood in relation
to the particular context. Assuming that teachers' curriculum use was mediated by
personal and contextual factors, our goal inthisstudy wasto devel op adetailed and
nuanced understanding about the relationship among curriculum materials, the
enacted curriculum, and the possibilities for teacher learning.

METHOD

Research Ste: Carter Elementary School

Carter, a public elementary school in an urban district in the eastern United
States, was atypical of the surrounding el ementary schoolsfor several reasons. First,
the school was smaller than most local public schools (approximately 280 students
in Grades K—4), and second, the student population was racially and socioeco-
nomicaly diverse. Carter was located in a low-income, predominantly African
American community; however, the district’ seffortsto achieveracial integration,
begun in the 1970s, permitted children from outside the immediate neighborhood
to transfer into designated schools. For a variety of reasons, Carter received a
number of white, middle class children astransfer students. At thetime of the study,
the student population was 60% African American, 30% White, 7% Asian, and
approximately 3% L atino. According to thedistrict, 61% of the studentswerefrom
low-income families. The teaching staff at Carter was 35% African American and
65% White.

Another distinguishing characteristic of Carter was its history as a progressive
school. When it first opened in the early 1970s, the school offered an open-class-
room track and aformal or traditional track from which parents could select. At the
time of the study, the two-track system no longer existed, and practices formerly
associated with the open track, such as school-wide, integrated theme studies and
literature-based reading instruction, were encouraged throughout the school.

A final distinguishing feature of Carter was the school-wide emphasis on teacher
development and, in particular, improving mathematicsteaching. A new principal,
committed to improving mathematics teaching and learning through professional
development, furthered thisemphasisin 1997 and 1998. Aswith many school-based
initiatives, teachers engaged in the associated activities with differing levels of
enthusiasm and commitment. The decision to adopt a new, reform-oriented
curriculum— nvestigations in Numbers, Data, and Space (TERC, 1998)—had
been reached by over half the teachers when they attended a summer professional
development program in 1998. The following summer, most of the teachersin the
school, along with the principal, attended a week-long session sponsored by the
curriculum developers.
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The Investigations Curriculum

Investigations in Numbers, Data, and Space was devel oped with support from
the National Science Foundation to further effortsto foster mathematical thinking
and understanding in the elementary grades. The Investigations curriculum is
different from conventional materials in two ways. First, it provides a carefully
planned curriculum for students' mathematics learning that reflects the vision put
forth by the NCTM’ s Sandards documents (NCTM, 1989, 1991). Second, because
the developers believe that teachers are critical players in the reform process, the
curriculum materials are designed to support teacher learning. They includeinfor-
mation for the teacher in the form of mathematical explanations, examples of
student work and talk, summaries of relevant research, and suggestions for assess-
ment. The devel opers include the following statement in the introduction to each
unit guide: “Because we believe strongly that anew curriculum must help teachers
think in new ways about mathematics and about their students’ thinking processes,
we have included a great deal of materials to help you learn more about both”
(TERC, 1998, p. 6).

Participating Teachers

Beginning in fall 1998, we began our study at Carter Elementary School, and
7 of the 11 classroom teachersin the school agreed to participate. Table 1 provides
information about these 7 teachers as well as an additional teacher, Maryanne
Graves, who began teaching at Carter and joined the study in thefall of 1999. The
names used in the table and throughout this article are pseudonyms. Asis evident
fromtheinformationin Table 1, Carter teachersare distinctivein their long teaching
careers and their length of service at the school. In particular, half of the teachers
have taught for 25 years or more, and three of them have spent most of their
careers at Carter. One teacher (Myra Larson) left the school after the 1st year of
the study and was replaced by another teacher (Maryanne Graves) who agreed to
participate in the study during its 2nd year.

Tablel

Information About the Teachersin the Sudy

Teacher Grade Y ears teaching Yearsat Carter
Kim Reston 1 30 26
ZoeKitcher 3 25 25
Peter Jackson 4 30 30
GloriaAdler 2 28 12
Selene Baldwin 2 12 10
Laura Schwarz 4 3 3
MyraLarson 1 3 3
Maryanne Graves 1 4 1

Note. Larson and Graves participated in the study for 1 year each. Larson left the school after the 1st
year and Graves replaced her in the fall of 1999. Thus, Graves began using the Investigations
curriculum in thefall of 1999, her 4th year of teaching, but the 2nd year of the study.
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Data Collection

Thefirst 2 years that Investigations was used throughout Carter and the first
2 years of the current study corresponded with the pilot year and initial year of a
5-year study of mathematics teaching and student learning in an urban elementary
school, directed by thefirst author. The aim of the 5-year study wasto examinethe
relationship among teachers' beliefs and capacities, teachers' and students’ class-
room practices, and students' mathematical thinking and understandings. The
8 teachers (7 each year of the study) who volunteered to participate attended a
monthly study-group meeting and related research activities. The study group
meeting involved mathematical explorations and discussions about teaching math-
ematics. At therequest of the teachers, these discussionsfrequently focused on using
the newly adopted Investigations curriculum, which was unfamiliar in both form
and content.

Because of itsstatus asapilot study for the 5-year project, datacollection during
the 1998-99 school year (whichinthisarticlewerefertoasY ear 1) was much less
extensivethan during thefull study, which beganin thefall of 1999 (whichwerefer
tohereasYear 2). During Y ear 1, each teacher was observed between two and four
times, depending on hisor her level of comfort, and wasinterviewed at |east twice.
During Y ear 2 of the study, 6 of the 7 teachers were observed seven to eight times
over the year and were interviewed three times. Two of the teachers' classrooms
weredesignated asfocus classroomsand were observed daily over a2-week period
four times during the year. These teachers were interviewed approximately five
times. The second author and a project researcher undertook all observations and
interviewsinYear 1. In'Y ear 2, the second author and different project researchers
undertook all observations and interviews. In almost all cases, these observations
were prearranged with the teachers. Throughout both years of the study reported
inthisarticle, thefirst author, who was the project director, visited each teacher’s
classroom monthly to observe informally and speak to them about mathematics
teaching or the Investigations curriculum.

During each formal observation, the observer audiotaped the lesson and took
written fieldnotes and later used these artifacts to complete a predesigned obser-
vation instrument.2 The completed instrument included anarrative summary of the
lesson, abreakdown of the lesson into segments that were then analyzed for math-
ematical focus, and answers to general analytic questions regarding the overall
emphasis of thelesson, therole of the curriculum, students’ and teacher’ srole, and
the nature of the learning opportunities available. Each lesson segment was deter-
mined by the central task in which students engaged. For each segment, the observer
recorded the amount of time devoted to the task and described it, the teacher’ saim
and focus as could be determined by how the teacher implemented the task, and
how the students engaged in thetask. Thisinformation wasthen supported by illus-

2 The observation instrument was adapted from Remillard (1996) and the Classroom Observation
Instrument used in the QUASAR project (Stein, Grover, & Henningsen, 1996).
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trative examples aswere the answersto theanalytical questions. Theanalytical ques-
tions asked about specific features of thelesson including the nature of the discourse
(the extent to which it was divergent or convergent and who spoke to whom), the
kinds of mathematical thinking emphasized during the lesson, and the role the
curriculum materials played. At the beginning of each year of the study, once the
first set of observationswas completed and written up, the research team devel oped
and recorded procedures for segmenting the lessons, characterizing the segments,
and responding to the analytical questions. Subsequent meetingsinvolved acollab-
orative review of completed instruments in order to resolve differences in how
segments were selected or characterized.

The semistructured interviews, which we audiotaped and transcribed, focused on
theteachers’ views about mathematics, teaching, student learning, the curriculum
materials, their own learning, aswell astheir thoughts about recent lessonsthat we
had observed. Because the focus of the larger study was mathematics teaching in
general and not the Investigations curriculum, our interactionswith the teachersdid
not focus on the curriculum alone. Moreover, we emphasized in our interactions
with the teachers that our study was not an assessment of their use of a specific
curriculum. The broader focus of the study enabled us to examine teachers
curriculum use asonedimension of their mathematicsteaching and invited teachers
to speak openly about their views of the curriculum. At the sametime, because the
broader study involved open conversations about teaching and the curriculum with
theproject director, it is possible that some partici pating teachers provided responses
that they believed we wanted to hear during interviews.

Data Analysis

Theanaysiswas undertaken collaboratively by both authors and had two primary
aims:. (1) analysisof teachers' beliefsand perceptions primarily reflected intheinter-
view data, and (2) analysis of teachers' classroom practices gleaned through class-
room observations. We agreed on definitions for all codes before coding indepen-
dently, checked for agreement regularly, and used disagreements to clarify code
definitions. To analyze the interview data, we began by focusing on each teacher
individually before looking for patterns and contrasts across the teachers. We
coded each interview for evidence of beliefs about mathematics, teaching, and
learning, aswell as perceptions of and relationship to the curriculum and past expe-
riences with other curricula. We also looked for patterns or changesin their use of
curriculum materials over teaching careers. Once we had established patterns that
allowed usto characterize each teacher’ s beliefs and perceptions, we examined the
8 teachers comparatively. The construct of orientation toward the curriculum
(whichwedescribein detail in the results section) emerged when we observed over-
laps in some teachers' espoused beliefs about mathematics teaching and learning
but contrasts in their views of the curriculum. Although we found patterns in
teachers' orientations (which overlapped with their use of the curriculum), each
teacher’s orientation as we identified it was somewhat unique to the particular
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teacher’ s set of beliefs and perspectives. Thus, we selected a unique term to iden-
tify each teacher’ s orientation that reflected that teacher’ sviews on the curriculum
and captured his or her approach to using the curriculum asreflected in both inter-
view and observation data.

We aso analyzed the interview data for evidence of opportunities for learning
that resulted from the teacher’ s use of the curriculum. We defined opportunitiesfor
learning aseventsor activitiesthat arelikely to unsettle or expand teachers’ existing
ideasand practices by presenting them with new insights or experiences (Ball, 1994;
Bruner, 1960/1977; Remillard, 2000). We examined opportunities generated
through reading the curriculum materials, planning instruction, and the process of
enacting curriculum in the classroom. We coded explicit references teachers made
to changed beliefs or teaching practices, new understandings, and insights that
resulted from using the curriculum for the nature of change and what the teacher
attributed it to. We also looked for changes in the teacher’ s beliefs or understand-
ings reflected in their conversations during the interview over the 2 years.

Analysis of the observational data also began with afocus on each teacher indi-
vidually and had two purposes. First, we sought to understand how theteachersused
the curriculum and the role that it played in their teaching. Second, we sought to
characterize their teaching and the kinds of mathematical knowledge emphasized.
Using the compl eted observation instruments for each lesson and transcriptions of
postobservation conversationswith the teacher, we categorized each |esson segment
according to its source (e.g., Investigations Curriculum, teacher design, or other
resources) and mathematical emphasis. In both cases, we predetermined the cate-
gories used but refined them as they were used. For example, we developed new
categoriesor expanded existing onesto accommodate the patternsthat emerged from
the data. Lessons identified as “guided by Investigations’ were those where the
teacher used the curriculum as a source of tasks, structure, and overall flow of the
lesson for at least half of the session. We placed lessonsin this category when we
saw evidence that the teacher used the curriculum guide to structure class discus-
sions and to introduce tasks in addition to the tasks themselves. When the lesson
consisted primarily of activitiesdrawn from Investigations, but the entirelesson (e.g.,
introduction, discussion, etc.) did not reflect the outline in the curriculum, we
identified it as “activity drawn from Investigations.” The lessons identified as
“activity adapted from Investigations’ refer to those in which the teacher signifi-
cantly changed an activity drawn from alessonin the curriculum. In the caseswhere
at least half of the lesson was not related to the curriculum at all, we labeled it as
either drawn from another resource (* other resource”) or designed by the teacher
(“own design”), using the teacher’ s self-report to make this determination. Theiden-
tified sources for all observed lessons are summarized in Table 2.

In order to capture the extent to which the teachers used the Investigations
curriculum to guide their teaching, we used the three central domains of teaching
described in Remillard’s (1999) framework: (a) curriculum mapping, that is, the
structure of the entire curriculum, including the mathematical topics and concepts,
how they are sequenced, and the time devoted to each; (b) curriculum design, that
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is, the tasks that the teachers selected, adapted, or designed to present to students;
and (c) enacted curriculum, that is, how they enacted the tasks in the classroom.®
In addition to using the patterns of sources for the observed lessons represented in
Table 2, we used interviews and observations to determine the role the curriculum
played in each domain for each teacher. From the pattern that emerged, we devel-
oped three broad categories of use evident among these 8 teachers, describedinthe
sections that follow.

We used the lesson segment portion of the observation instrument, checking it
against the detailed narrative descriptions, to classify each lesson according to its
mathematical emphases. We defined mathematical emphasisasthe forms of math-
ematical knowledge and learning that were valued, expected, taught, or made
prominent in other ways during the lesson. Table 3 shows the categories assigned
to each teacher’ slessons. Most of the lessons analyzed fit into one or more of the
following categories of mathematical emphasis: (a) technical stepsor skills(i.e., a
lesson focused on teaching students procedures); (b) work with materialsor models
(i.e., alesson in which interaction with concrete or pictorial models was central);
(c) meaning, understanding, or strategy development (i.e., alesson that focused on
student understanding of underlying concepts often associated with use of strate-
gies based on these concepts); (d) or student explanation (i.e., a lesson in which
students were expected to articulate their understandings to the class or teacher).
In addition to reflecting the range of emphases observed in the data, these categories
represent a range of mathematics teaching practices discussed in the reform liter-
ature. Thelatter three categories of mathematical emphasis (categoriesb, ¢, and d
above) figure significantly in the Investigations curriculum. Weidentified alesson
as having a particular mathematical emphasis if that form of knowledge figured
significantly during at least one third of the total lesson. Many lessons had more
than one emphasis and were categorized as such. Weidentified alesson as having
an unclear emphasis when the purpose of the lesson was unclear or there seemed
to be a significant mismatch between the tasks and the way they were imple-
mented, as was found by Stein, Grover, and Henningsen (1996). Table 3 also
provides the mean duration of lessons for each teacher to provide an approximate
measure of the amount of time devoted to mathematics instruction.

Wethen used interview dataand knowledge generated from informal interactions
with the teachersto interpret, explain, and check for discrepanciesin the patterns
that emerged asthe datawere compiled. In all but two cases, the patterns represented
in our data reflected our perceptions of the teachers generated through interviews
and informal visitsto their classrooms. Both discrepanciesinvolved thelevel of use
of the curriculum as summarized in Table 2. In the first case, Peter Jackson used
the curriculum in some form during about half of the observed lessons. However,

3 These three domains of teachers’ mathemati cs curriculum devel opment characterize “ the processes
by which teachers develop curricular plans and ideals and translate them into classroom events’
(Remillard, 1999, p. 316).
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weareawarefrominformal conversationswith him and visitsto his classroom that
he used the curriculum much less frequently than half the time over the 2 years. It
seems that hetried to use the curriculum when being observed. We are also aware
frominformal interactionsthat Zoe Kitcher used the curriculum much more regu-
larly than is represented in her observations.

Finaly, welooked for patterns acrossteachersin theway they used the curriculum
in relation to their orientations and the emphases of their lessons. We contrasted
patternsin orientation, use, and learning opportunities identified for each teacher.
These findings are discussed in the following section.

RESULTS

Our analysisof interviewsand classroom observations of theteachersduring the
first 2 yearsof using Investigationsreveaed substantial variationin viewsthey held
about the curriculum and in its role in their teaching. Even teachers who viewed
themselves as using the materials with fidelity enacted different curriculain their
classrooms, and consequently created significantly different learning opportunities
for students and for themselves. Thistendency corresponds with other research on
teachers uses of curriculum materials (LIoyd, 1999; Remillard, 1999; Sherin &
Drake, 2004; Stodolsky, 1989). In order to expand current notions of curriculum
materials use, we directed our analysis toward explaining these variations.

Weintroducethe construct of orientation toward curriculumasacritical medi-
ator in the relationship each teacher established with Investigations during this
first 2 years of use. We define this orientation as a set of perspectives and dispo-
sitions about mathematics, teaching, learning, and curriculum that together influ-
ence how ateacher engages and interacts with aparticular set of curriculum mate-
rialsand consequently the curriculum enacted in the classroom and the subsequent
opportunitiesfor student and teacher learning. These relationships are represented
in Figure 1. As has been documented in other studies of teachers using curriculum
resources (Collopy, 2003; Lloyd, 1999; Remillard, 1999), teachers’ ideas about
mathematics and how it islearned aswell astheir views about teaching contributed
significantly to their use of curriculum materials. Our datareveal that, in addi-
tion to these conceptions, teachers’ views of the particular curriculum, the extent
to which it matched their own ideas about mathematics, and their stance toward
curriculum materialsin general also mediated their use of the curriculum resource.
Furthermore, because this orientation figured in the teacher’s use of the
curriculum, it played arole in shaping the curriculum enacted in the classroom.
The enacted curriculum was also shaped by the beliefs and commitments the
teacher held, including the teacher’s ideas about mathematics and how it is
learned and about teaching and the teacher’ s role. Finally, because teachers do
not implement their plans in a vacuum, but in a classroom with students, the
enacted curriculum was also shaped by students' practices. All of these factors
mediated the opportunitiesfor teacher learning afforded by particular curriculum
materials.
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Figure 1. Model of teacher’s orientation toward curriculum materials and its relationship
to the enacted curriculum.

One caveat we seein thisrepresentation (asin other attemptsto capture complex
relationships) is that the model depicts a linear relationship among teachers
perspectives and beliefs, the use of the curriculum materials, the enacted curriculum,
and the consequent opportunities to learn and presents a view of learning that is
static. In actuality, we see these relationships as complex and interactive. We also
see each of the constructs in these relationships as dynamic. We have endeavored
to represent these changesto alimited extent with bidirectional arrows. For example,
we found that through the process of enacting curriculum, teachers learned and
consequently changed their ideas about mathematics, teaching, and learning.

In the following sections, we use datafrom the teachersin the study to elaborate
the orientation toward curriculum construct and the relationship among their orien-
tations, their use of the curriculum, and subsequent opportunities for teacher
learning. We begin by describing three contrasting ways of using the I nvestigations
curriculum to illustrate the relevance of the orientation.

Contrasting Orientations Toward and Uses of Investigations

ZoeK:itcher, Peter Jackson, and Kim Reston were all veteran teacherswhen they
first encountered the Investigations curriculum. Asaset, they illustrate the signif-
icance of orientation toward a curriculum in one's use of it. Two of the teachers,
Reston and Kitcher, had similar views about mathematics teaching and learning that
seemed compatible with the emphases of the curriculum and that contrasted with
those of the third teacher, Jackson. Despite their similar stances on teaching and
learning mathematics, Reston and Kitcher used the curriculum in markedly different



366 Orientation Toward Mathematics Curriculum Materials

ways. In fact, Reston’ s use of the materials was similar to Jackson’ s—as a source
of activities that they drew on intermittently. Kitcher, on the other hand, used the
curriculum consistently and thoroughly. In seeking to understand this apparent
conflict, wefound that Reston and Jackson had views about the curriculum that led
them to take resistant or skeptical stances toward it. In Reston’s case, her general
mistrust of published materials trumped any potential compatibility between her
beliefs about mathematics and those represented in the book. Inthe following three
cases, we describe each teacher’ s perspectives on mathematics learning, teaching,
therole of curriculum materials in teaching, and the Investigations curriculum to
illustrate how they contributeto theteacher’ orientation toward the curriculum. We
also describe the teacher’s use of the curriculum to illustrate the relationship
between orientation and use. The dimensions for each teacher are summarized in
Table 4 along with a unique orientation descriptor for each teacher. The data used
to characterize curriculum use are summarized in Table 2.

ZoeKitcher: Adherent and trusting. Zoe Kitcher began her teaching career inthe
mid 1970s and had been at Carter Elementary School for 25 years when she began
using Investigations. Her views about mathematics teaching and learning were
compatible with the curriculum. As shown in Table 4, we labeled her orientation
toward the curriculum as both adherent and trusting because she was inclined to
follow aguide and placed faith in this particular guide.

Throughout her teaching experience, she maintained a strong commitment to “the
open classroom” (10-15-98, Yr. 1)* philosophy that had once been aformal option
in the school. During the October 1998 interview she described her views about
teaching and learning mathematics and how they developed over her career. She
emphasized the importance of conceptual understanding and verbalizing one's
knowledge. Her view that mathematics consisted of conceptsto be understood was
evident in theway shetalked about her teaching and her tendency to use curricular
resourcesthat complimented thisview. For example, she believed that “ agood back-
ground in place value and number sense” were critical building blocks for third-
grade mathematics. She recalled the year when the second- grade teacher devoted
significant effort to number sense, grouping, and base-10 concepts: “Well the kids
from her class, and | got mostly her class, came and we just zoomed because their
understanding was so strong, | mean, it was just an incredible experience for me.”
Over 25 years of teaching, she found herself seeking out “teacher’s guides that |
thought were manipul ative-based.” One particular resource stood out to her because
“it valued kids' thinking and gave them a chance to articulate their thinking in a
way that | hadn’t always been ableto do.”

Articulating one’ sthinking wasimportant to Kitcher because she saw verbalizing
or explaining in writing as a central vehicle for learning and as an indicator of
understanding. When asked to describe a student who was good at mathematics,
Kitcher described a child whose “thinking is always right out there, he verbalizes

4 This notation represents the date and year that the data were gathered.
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everything, you can almost see it going in and getting processed and then coming
back out.”

Kitcher's ideas about teaching (as summarized in the third column of Table 4)
were corollaries to her views of mathematics. In her view, a good mathematics
teacher was someone who could “get the richness of writing that explains the
child’ sthinking.” Shealso believed it wasimportant to provide learning experiences
that made students comfortable and were free of anxiety: “What | want for math
time, um . . . to see the kids learning it almost so effortlessly. There is effort for
them, but, you know, but without [chuckle] all that anxiety | think that | used to
fed.” Shewasparticularly attracted to exploratory activities and games because they
made students comfortable and promoted involvement across awide range of abil-
ities. Sheliked

Seeing the child who’s, who when you ask something in a very straight setting, you

know, with a problem on a page can’t necessarily do it. But then you go to the game

format and the child getsit, and realizesthat she’ s getting something that she didn’t get
before.

With respect to her views on curriculum materials, Kitcher was comfortable using
curriculum guides. Infact, sherelied onthem. Shesaid, “1 always needed, you know,
ateacher’sguide,” but went on to explain that shelooked for guidesthat supported
her views of teaching. She found that, even though the Investigations curriculum
was unfamiliar and difficult to use at first, it fit with her views of teaching. When
asked what resources she used, Kitcher explained that she used Investigations as
her primary, but not sole, resource and was surprised to find an overlap between it
and a resource she had used previoudly:

I’m using Investigations and, um . . . before we got Investigations | was using Used
Numbers and doing some of those activities. | didn’t know that some of those activi-
tieswere actually in the Investigations book. That' sfine. Sometimes |’ Il pick just from
my memory one of the games from Marilyn Burns and do something like that.

By the second year of the study, Kitcher stated, “I'm pretty much following the
Investigations curriculum” (9-29-99, Yr. 2). She went on to explain that through
using it and attending a summer institute, she developed “a clearer sense of how
thingsfit together and aclearer sense of why we' re doing what we' redoing. So even
though | still have some questions, | trust that somehow, it’sinthereand it’ sbeing
addressed somewhere.”

Indeed, asshownin Table 2, our observations of Kitcher’suse of the curriculum
during the first 2 years indicate that she followed the guide closely during 7 of
the 15 lessons we observed. We never observed her use an activity from the
curriculum without following the rel ated teaching recommendations. During 3 of
the 15 lessons, she adapted an activity from the curriculum in order to follow up
on student difficulty the previous day. For another 3 lessons, she used a resource
that resembl ed the approach taken by Investigations, following that resource closely
to shape the lesson. One of the 15 lessons we observed was designed by Kitcher,
ameasurement lesson that coordinated with ascience unit. Table 3 summarizesthe
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general emphases of the observed lessons. Astheinformation in that table suggests,
Kitcher’ s observed mathematicslessonstended to focus on devel oping meaning or
reasoning strategies and rarely focused on technical skills. The mean duration of
her lessonswas 70 minutes. All but one lesson emphasi zed meaning, understanding,
or strategy development. Students worked with materials and models during 13 of
the 15 lessons. Only a single lesson focused on technical steps or skills. Student
explanation was emphasized during 7 of the 15 lessons observed.

Peter Jackson: Quietly resistant. A teacher with 30 years of experience, Peter
Jackson, stands in sharp contrast to Kitcher. Even though he was inclined to use
curriculum resources, his views about mathematics teaching and learning and the
role of a curriculum guide conflicted with Investigations. Thus, his orientation
toward the curriculum, as summarized in Table 4, was somewhat resistant

During the years that the school had both a “traditional” and “open” track,
Jackson taught in one of the traditional classrooms. His ideas about mathematics
and how and what students needed to learn refl ected an instrumental view of math-
ematics (Skemp, 1978), in that he focused on teaching students computational rules
and procedures. He described this mathematical emphasis as being “formal” in
contrast to an “informal,” or “exploratory” emphasis embraced by other teachers,
and he expressed concern that theinformal approach did not help all studentslearn
therequired material. Asheexplained in aninterview, “ Certain students can handle
the informal type of situation . . . other students need that structured type of
program, becauseif you allow them to work by themselves, they won't get anything
done” (11-28-98, Yr. 1). Jackson also expressed concern that it was not enough
for students to know how to explain their answers, “they have to actually do the
computation part of the problem” (2-3-00, Yr. 2).

Jackson viewed his own mathematicsteaching asa“mix of informal and formal”
practices depending on the situation (11-28-98, Yr. 1). And he stated that he
thought devel oping thinking, explanation, and problem solving wereimportant. His
teaching decisions appeared to be highly test-driven, more so than any other teacher
in the study. He referred to the standardized test in every interview, often citing it
to explain his choiceto focus on a particular computational skill inalesson. Inthe
following quote, however, he used the emphasis on explanation on the test to
justify why students needed to learn to explain their answers:

I'd like for them to be able to explain how they got the answersinstead of just writing
down the answers. Mathematical thinking should play areally important role in their
learning how to do math. They must know how to explain how’ d you come up with that
particular answer and be abletowriteit out, especially whenthey takethe SAT 9. There
happens to be open ended type questions on those tests (11-28-98, Yr. 1).

Like Kitcher, Jackson appeared to be comfortable using a curriculum guide or
textbook. In both years of the study, he distributed commercially published math-
ematics textbooks to his students and used them during mathematics lessons and
for homework. Ininterviews, Jackson never voiced direct opposition to the approach
taken in the Investigations curriculum, although he periodically noted that students
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needed to know particular procedural skillsfor the standardized test and indicated
that he needed to supplement the curriculum to teach them. We interpreted these
remarks, together with his limited use of the curriculum, as reflecting a conflict
between his ideas of good mathematics teaching and the curriculum. However,
because he never vocalized opposition, we have identified his orientation toward
the curriculum as quietly resistant.

Asisindicated in Table 2, we observed Jackson’ s mathematicsteaching 9 times
over the 2 years. During thistime, he never used the curriculum to guide the flow
of the lesson. In 4 of the 9 observed lessons, Jackson used an activity from the
curriculum, but introduced and structured it quite differently from the manner
suggested in the curriculum. Most often, the activity he selected centered around
a student worksheet. During 3 of the observed lessons, Jackson used the commer-
cialy published textbook that he had distributed at the beginning of the year and
from which he assigned homework regularly. Through informal interactions with
and observations of Jackson, we are awarethat he used the commercially published
curriculum as his primary text, although he often made a special effort to use
I nvestigations when being observed formally. He introduced the curriculum to his
fourth-grade studentsfor thefirst time on November 28, 1998, the second timethat
he was observed. He began the 38-minute lesson by saying:

What we' re going to be doing for the next few weeks, boysand girls, isgoing to beusing

anew program called “Investigationsin Mathematics.” We'll be using different tools,

for example calculators, . . . we'll be using interlocking cubes that go together, and
various other kinds of toolsthat can be used. In mathematics we use different types of

tools to solve the math problems, and math helps you to think about solving different
types of problems.

The lesson was drawn from the first book in the series, Mathematical Thinking
in 4th Grade, and was titled “Getting Started with Interlocking Cubes.” For this
lesson, the curriculum guide suggested that every student, individually or in pairs,
build an object out of interlocking cubes and then estimate the number of cubes used
in the figures made by each of the other studentsin the group. Students were then
to count the actual number of cubes, recording both the estimated and actual
amounts. The lesson outline included time for conversation about making estima-
tions and suggested that students be encouraged to work together using the infor-
mation they gleaned from the first estimate and count to make increasingly more
accurate estimations. The curriculum guide included a prepared page containing a
tablefor studentsto use when recording their estimates and aswell as questionsthat
ask the studentsto share estimating strategies with others. The guide al so provided
some sample dialogue to help the teacher imagine the kinds of conversations
students might have about estimation strategies.

Jackson began thelesson by giving the students 10 minutesto “ mess around with
the cubes.” Hetheninstructed the studentsto make afigure with the cubesand gave
them 15 minutesto do so. The students' desks were arranged in groups of six and
he gave students 5 minutesto circulate the figures among the studentsin each group
so they could estimate the number of cubes used to make the figure. In explaining
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what he meant by estimate, Jackson said, “ Estimating means that you’ re going to
makeaguessto find out how many cubesarein that individual shape.” Heinstructed
them to write their guesses on a note card that circulated with the figure and peri-
odically discouraged studentsfrom talking during thisexercise. At one point, when
Jackson spotted a pair of students talking about their cube structures, he admon-
ished them to “Do your own work.” For the last 8 minutes of the lesson, Jackson
had the students answer the questions on a student worksheet provided by the
curriculum. The questions asked studentsto describe how they estimated and to tell
how they would advise another student about how to estimate the number of cubes
inafigure. After 8 minutes, Jackson closed thelesson by saying, “We started talking
today about estimation. We used the cubes and counted how many cubes werein
aparticular figure. Tomorrow we' re going to continue this. Right now, make sure
your name is on the paper and hand it in” (Observation 11-28-98, Yr. 1).

Thislessonisillustrative of theway that Jackson used the curriculumto find tasks
to give hisstudents. Although the activity was drawn from the I nvestigations book,
Jackson did not use the suggestions in the book to facilitate students’ work on the
task. For example, he equated estimation with guessing and did not attend to esti-
mation strategiesto assess or build students’ number sense; nor did he ask students
to explain their reasoning or discuss their guesses with their classmates. The
emphasis he placed on doing one’ sown work reflected hiswell established teaching
routines and beliefs about student learning.

During all of our observations of Jackson over 2 years, we never observed him
focusthe emphasis of thelesson on strategy development or ask studentsto provide
explanations for their approaches even when using the Investigations curriculum.
AsTable 3illustrates for Jackson, his lessons tended to be about 45 minutes long
and 4 of the 9 lessons observed focused on technical skills or steps. For the other
lessons, the emphasis was unclear. During these lessons, Jackson led the students
through an activity from Investigationsthat had the potential to emphasize meaning,
understanding, or strategy development. However, he tended to avoid the parts of
the lessons that focused on underlying meanings or explanation.

Kim Reston: Skeptical. Kim Reston, an experienced teacher of 30 years, 26 of
which had been at Carter, offersacontrast in orientation to both these teachers. As
a teacher, she was independent, confident, and opinionated and was skeptical of
published programs and curricula, even when they were based on views similar to
her own. Sheoriginally taught in an open classroom and adhered strongly to ideals
of progressive education. She described her views and experiences during her first
interview on September 9, 1998; they are summarized in Table 4. Sheviewed math-
ematics as away of thinking and seeing: “being able to imagine, to seeit in their
heads.” Shefelt it wasimportant for studentsto explore ideas and build a concep-
tual base before being introduced to procedural rules. “Most often,” she explained
inaninterview, “they’ ve[rules] been taught too early, so that they [students] don’t
have a connection between the abstraction and the—they don’t get the concept of
numbers yet, but they have al these notions about the rules.” She also wanted
studentsto see mathematicsin theworld around them—to “ see how much number,
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how much math thereisin the world to give them areally rich experience related
within math, like geometry and game playing strategy games stuff like that.”

Over theyears, Reston had devel oped amathematical teaching repertoire that she
felt comfortable with and that provided her first-grade students with the concrete
experiences she believed they needed. Her repertoire grew out of a number of
programsand material sthat focused on conceptual devel opment and became avail-
able in the 1960s and 1970s, which she pursued on her own:

| alwayshad an interest in math, adifferent interest than . . . , you know, kind of anidea
interest in math, and | read some books and for awhile | wasinvolved in some work-
shopsthrough the Educational Development Corporation [sic], the Cuisenaire, Madeline
Gituard. | did alot of that and just my own interest. And Madison Math. All history
that has been lost unfortunately, but were very interesting math initiatives, and | did a
lot of work based on the Nuffield math series (9-9-98, Yr. 1).

Like many teacherswho devel oped progressive practicesin the 1970s and main-
tained them through the back-to-basics era of the 1980s, Kim was skeptical about
packaged curriculum material s or any instructional approach that was not teacher-
constructed. Her repertoire had been devel oped through her own studies and explo-
rations and she was disinclined to accept a curriculum wholesale. Moreover, even
though the curriculum fit with her ideas about teaching mathematics, she did not
see Investigations as offering much new. When describing the games in the
curriculum, she said, “1 think maybe there are several more of them than I’ ve had
before, but no, it’ s not necessarily new. Some of the games are very much similar
to other gamesthat I’ ve had before” (3-25-99, Yr. 1). Later in the sameinterview,
when asked about the emphasi s on student dialoguein the curriculum, Reston stated
somewhat defensively, “I don’t find that an unusual thing, we do that anyway. . . .
| really don't know what | am doing in Investigations that is separate from what
I’m doing in something else.”

Like other curriculum resources she used, she saw Investigation as:

Just areally interesting way of having kids approach something and being ableto expe-
rience something and have a mathematical experience. . . . | don't know if it's neces-
sarily acurriculum, but it hasawhole bunch of thingsthat were very useful to do within
aloose framework with having kids manipulate (3-25-99, Yr. 1).

Reston’s view of the Investigations curriculum as “not a curriculum” seemed
related to her skepticism about the usefulness of packaged curriculum and to her
identity as ateacher who did not follow a set curriculum. We labeled her orienta
tion toward Investigations as skeptical because of the doubt she expressed that it
offered her anything new. She used the Investigations curriculum similarly to the
way she used other resources. She periodically drew individua activitiesfrom the
teacher’ s guides. The tasks she selected were those that were similar to activities
she already used or that meshed with other topicsin her curriculum. For example,
she used a number composition task from Investigations that was aready part of
her routine. She also attempted to draw geometric tasks from one of the
Investigations units that she thought would connect to a quilting study from her
social studies curriculum. Reston tended to avoid tasksthat were new to her unless
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she saw them demonstrated elsewhere. Like other teachers, she occasionally
brought the mathematical activities from the research project’ s study-group meet-
ingsto her students.

Asisindicated in Table 2, Reston drew on Investigations during half of the
10 lessons we observed, but she never used the curriculum to guide the flow of the
lesson. She used an activity from Investigationsthree times and adapted an activity
from the curriculum twice, but used her own plans to introduce them and support
students’ work. We also observed her use of other resources three times and an
activity that she designed as afollow-up to an activity from Investigations once.

In describing her approach near the end of the 1st year of using the curriculum,
Reston said:

| usealot of Math Their Way, that has been, um and | use that pretty systematically to
go through numbers, but then it has been very useful to supplement it with some of the
worksheets and some of the activitiesthat arein Investigations, and I’ ve been jumping
around from to different books. One | haven’t done much of, but | want to is the one
on quilts, because we've been | can make that relevant to what we' re doing—we've
been doing story quilts and it would work thematically (3-25-99, Yr. 1).

It was apparent from our interview and observationsthat Reston had spent littletime
reading the I nvestigations books. Rather, she skimmed them briefly and chose activ-
itiesthat fit with her repertoire. Midway through the 2nd year of the study, aninter-
viewer asked Reston to describe what she had been doing in mathematics. After
describing a set of activities, she explained, “I’m not sure that’sin Investigations.
| just...that's part of the old stuff | wasdoing, but . . . it really is very consistent
withit. It's not any different” (2-22-00, Yr. 2).

The Sgnificance of Orientation Toward Curriculum

What we found most striking when comparing these three teachers’ uses of the
curriculum is that, despite their dramatically differing views about mathematics,
teaching, and the curriculum, both Reston and Jackson used Investigations in
similar ways; it wasasource of activitiesthat they drew onintermittently. Moreover,
despite their similar stances on mathematics, teaching, and learning, Reston’ sand
Kitcher's uses of the materials were markedly different. These casesillustrate the
significance and complexity of the teacher’s orientation toward curriculum.
Although a philosophical match with the curriculum was important to how a
teacher used the curriculum, so wasthe teacher’ s stancetoward curricular resources
ingeneral. Aswe examined the orientations of all theteachersin the study, wefound
that the stances they took toward the Investigations curriculum and the way they
used it were closely connected to how they conceptualized curriculum resources
inteaching. Theorientations of all theteachersin the study are summarizedin Table
4. In addition to Kitcher, Laura Schwarz, Mary Anne Graves, and Myra Larson
viewed curriculum materials as a potential guide in one' steaching. Their orienta-
tions toward Investigations, although somewhat varied, al reflected openness to
thorough use. Gloria Adler and Selene Baldwin, on the other hand, both viewed
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curriculum as asource of activitiesto be used in and adapted for one’ sinstruction.
Their orientations reflect afocus on selective use of the curriculum.

In the following sections, we discuss patterns observed in the teachers' uses of
Investigationsin relation to their individual orientationstoward the curriculum. We
then characterize and analyze the kinds of opportunities for learning that the
teachers made available for themselves through their use of Investigations.

Teachers Use of Investigationsin the Classroom

As described earlier, we looked at three central domains of teaching to analyze
teachers usesof Investigations: (a) curriculum mapping, or the structure of theentire
curriculum; (b) curriculum design, or the tasks that the teachers sel ected, adapted,
or designed; and (c) enacted curriculum, or how they enacted thetasksin the class-
room (Remillard, 1999). Using patterns represented in Table 2 and the interview
data, we characterized the role the curriculum played in each domain of each
teacher’ s practice. We used these patternsto identify three broad categories of use:
intermittent and narrow, adopting and adapting tasks, and thorough piloting. For
the 8 teachers, these categories remained relatively stable for much of the first 2
yearsthey used the curriculum. Aswe explain later, we observed some changesin
two of the teachers' uses of the materials by the end of the 2nd year. As shown in
Table 5, we grouped the teachers according to these three categories of useto high-
light the patterns we observed in their uses of Investigations across the three
domains. Aswe discuss below, we found similaritiesin orientation among teachers
in each category.

Intermittent and narrow use. Aswe described earlier, Reston and Jackson used
Investigations intermittently during the first 2 years of the study. However, if we
think of these categories as a continuum of use, Jackson would be much closer to
the“nouse” end than Reston. Both teachers, however, used the materials minimally,
primarily relying on their own teaching routines and other resourcesto guide their
curriculum map over theyear. When they did use Investigations, both tended to use
the resource narrowly—sel ecting familiar tasks and using the repertoires they had
developed over years of teaching when enacting them in the classroom.

Adopting and adapting. The second category of use includes the teachers who
used the materials as a guide for the general structure and content of their mathe-
matics curriculum, that is, what topics to teach and how to sequence them, aswell
as many of the tasks they presented students to work on. The two teachersin this
group, GloriaAdler and Selene Baldwin, regularly adopted mathematical tasksfrom
the curriculum guides, but drew on their own strategies and approachesto enact them
inthe classroom. In other words, they adapted them to fit their familiar approaches
to teaching. On some occasions, their enacted lessons|ooked similar to the sugges-
tionsintheteacher’ sguide; other times, particularly in Baldwin’scase, we saw little
resembl ance between the lesson and the suggestionsin the guide. For both teachers,
this approach to using the curriculum materials reflected their views about mathe-
maticsand how it islearned and about therole of curriculum resourcesinteaching.
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Both placed considerable emphasison therole of activities or tasksin mathematics
teaching and saw curriculum as a source of such tasks.

AsTable4dindicates, GloriaAdler believed that asateacher of African American
students she needed to attend to both conceptual and procedural knowledge. “Y ou
need to empower children,” she asserted in an interview. She went on to explain
that children needed to become “comfortable with numbers.” They needed to
understand mathematical concepts, solve problems, and explain their thinking. But,
“there’s a need for memorization. Memorization doesn't explain anything, you
know, but there are some things that just need to be automatic for you. . . . Also,
terminology. | think terminology’ simportant for children to understand” (2—-3-00,
Yr. 2). She liked Investigations because she believed it supported her ideas about
“student-centered exploration” and attended to student thinking while being
amenable to explicit teaching. She also liked the emphasis the curriculum placed
on explaining one’ s thinking. We labeled her orientation toward Investigations as
adaptive because she was inclined to use the curriculum, but modified its sugges-
tions and guidance to fit her views of what her students needed. The following
descriptionsfrom Adler’ steaching illustrate her tendency to embrace the elements
of the curriculum that supported her views and adapt othersto makethem fit, while
disregarding aspects that she did not value.

Adler organized much of her teaching around six mathematicslearning centers. In
groups of 5 or 6, her 26 second-grade students rotated through two or three of the
centers each day. She used the learning centersfor studentsto extend or continuethe
work that they did during whole-classlessons, which shetried to keep short to allow
for daily center time. She viewed curriculum as a source of activities that she could
adapt to suit this structure. Adler frequently found portions of Investigations lessons
that involved individual or group work and set them up in the mathematics learning
centers. Of the 10 lessons we observed, she used the curriculum to guide the lesson
only once, thefirst time shewas observed. Asshownin Table 2, for 5lessons, Adler
used or adapted tasksfrom the curriculum guide to construct shorter lessonsand then
assigned rel ated tasksto be completed in the centers. Four of thelessonswe observed
in Adler's class were drawn from other resources or her own design. Two of these
lessons focused on preparation for the upcoming standardized test, and the other two
focused on teaching the conventional agorithm for subtraction.

When working with thewhole class, Adler used direct instruction strategies and
gave great attention to terminology that was not included in the curriculum guide.
During onelesson on making combinations that summed to 10, Adler inserted the
term “addends’ into the students’ work on the activity from Investigations. “ Now
when | say ‘addends,” does that mean you can subtract? No. If | say two addends
that make the sum of 10, what do you have to do? Y ou have to plus, you have to
addit” (Observation 11-17-99, Yr. 2). Adler, however, did not stop at devel oping
correct procedures. As shownin Table 3in about half of the |essons we observed,
she emphasized underlying meanings or strategy devel opment and she placed some
emphasis on explanation during athird of thelessons observed, requiring students
to write down how they solved the assigned problem in addition to the solution.
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These examplesillustrate Adler’ s frequent adopting of mathematical tasks and
some pedagogical strategies, such as written explanation, suggested in
Investigations. They also demonstrate her selective and adaptive use of such peda-
gogical strategies and her tendency to integrate these activities into her pedagog-
ical repertoire.

Selene Baldwin demonstrated a similar orientation and tendency in her use of
Investigations. Like Adler, shewasintrigued by many of the problem-solving tasks
inthe curriculum asit fit with emphases she had been devel oping in her teaching:

I like the process of helping kids get to the point of figuring out things on their own. . . .
| did what's called the problem of the day last year, and my kids really enjoyed it. A
problem is presented and you read the directions, told them what to, you didn’t specif-
ically tell them how to solve it, but whatever ways they came up with to solveit, all
they had to do was justify why they had thought or believed or written whatever they
wrote (10-8-98, Yr. 1).

We labeled her orientation toward Investigations as activity focused, because she
saw the curriculum as a source of interesting activities to give students. As an
adopter and adapter in her use of the curriculum, Baldwin took advantage of
many of the open-ended, problem-based activities suggested in the guides. Even
though the curriculum materials offer substantial guidance for the teacher on
helping students develop problem-solving strategies and articulate their thinking,
wedid not observe Baldwin using these suggestions. I nstead, shetended to present
studentswith a problem, repeating it multipletimes, but did not provide them with
support in interpreting and approaching the problem. On several occasions, it
appeared that she was reading the explanation of a particular task in the curriculum
guidefor thefirst time as sheintroduced it to her students. Thistendency to glance
at the curriculum book periodically for guidance while teaching was reminiscent
of theway many commercially published teacher’ sguides areintended to be used.
In this way, Baldwin appeared to draw on her past experience using mathematics
textbooks in using Investigations.

Thorough piloting. Four of theteachersin the study, ZoeKitcher, Laura Schwarz,
Mary Anne Graves, and Myra Larson, tended to read and use all parts of the
curriculum guides in their teaching. These teachers used Investigations as their
primary guidein teaching mathematics from structuring the curriculum to selecting
tasks to facilitating students’ work on those tasks. To differing extents, each
teacher used activities and strategies from other sources including their personal
repertoires. However, when using the Investigations curriculum, they sought to
follow the lessons as suggested in the guide, studying, and sometimes struggling
with, al or most of the information provided for the teacher. Hence, we catego-
rized these teachers as engaging in through piloting of the Investigations
curriculum.

AsTable4indicates, all of theseteachersheld similar beliefs about mathematics,
learning, and teaching, which matched philosophically with the Investigations
curriculum. However, the most significant factor in shaping their orientations
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toward this particular curriculum wastheir shared ideas about therole of curriculum
materials in teaching. They &l tended to view curriculum resources as guides or
partners in their teaching and, for differing reasons, they were all committed to
getting to know the curriculum fully or giving it afair trial. As described earlier,
Kitcher preferred to have a guide to follow and because she agreed with the
approach takenin by Investigations, her stance was adherent and trusting. Schwarz,
on the other hand, new to teaching and intent on exploring the mathematical ideas
along with her students, saw the curriculum as a guide in these explorations. We
labeled her orientation as explorative. Graves and Larson had the most similar
stancestoward curriculum asatool. Both had fairly developed ideas about their goals
for teaching mathematics, which included emphasizing strategy development and
student explanation, but little experience enacting them. They viewed curriculum
materials as a possible source of guidance in attending to these goals. We identi-
fied their orientations as piloting because they saw themselves as trying the
curriculum out. Graves was particularly clear about this provisional stance. She
explained, “I don't believe | can express an opinion about it until | have used it as
the authorsintended” (2-25-00, Yr. 2).

An important similarity among these four teachers ideas about mathematics
learning and, subsequently, the role of the teacher is the emphasis on student
thinking and talk about mathematical ideas. This commitment was also reflected
in their views that a curriculum might help them foster these practices amongst
students. In other words, they viewed curriculum materials as a resource for them
and not just asource of activitiesfor students. This pattern standsin contrast to the
orientations of the other four teachers and was reflected in their close use of the
curriculum. Even though Adler and Reston placed some emphasison talk or expla-
nation in their views about mathematicslearning, neither saw curriculum materias
as asource of guidance for the teacher in fostering these practices.

Asisnoted in Table 2, these four teachers used Investigations to guide the flow
of their mathematics lessons during at least half the observed lessons. Kitcher and
Schwarz used the curriculum thoroughly during 7 of 15 and 13 of 26 observed
lessons, respectively. Gravesand Larson used the curriculum in thisway for agrester
proportion of lessons—6 of 8 and 4 of 4, respectively. It is also worth noting that
these four teachersrarely adopted activities from the curriculum without using the
guide to structure the class work on the task. It is also worth noting, as shown in
Table 3, that these teachers taught lessonsthat emphasi zed meaning, understanding,
or strategy development as well as explanation substantially more often than the
other four teachers. Because these emphases are found throughout the Investigations
curriculum, it is possible that the extent of these emphases resulted from close use
of the curriculum.

Three of the four teachersin this group had the least teaching experiencein the
study. Schwarz, Graves, and Larson were all in their 3rd or 4th years of teaching
when they began using Investigations. Unlike the five experienced teachers who
appeared to have well-established routinesin their practices, these new teachers had
little experience teaching mathematics at al. All three teachers made it clear that
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they appreciated the structurethat a curriculum guide offered, even though managing
the new materials was overwhelming at times. Schwarz reported, “1 don’'t have
something I’ m replacing with this new unit [Investigations]. This new unit is still
providing me with my basic stuff” (9-30-98, Yr. 1).

It isimportant to note that the Investigations curriculum is not scripted. Thus,
following it in great detail involved careful thought and decision making for these
teachers. Not only are teachers encouraged to make adjustmentsto fit the interests
of their particular students, but in the course of any lesson, teachersfind themselves
making a number of on-the-spot decisions (Heaton, 2000; Remillard, 1999). For
exampl e, the guides suggest what ideas or understandings teachers should empha-
sizeor look for during adiscussion, but do not and cannot guide the teacher through
each step of the discussion. Still, the teachers in this group found themselves
exploring practices, struggling with mathematics, and confronting student thinking
in ways that were unfamiliar. Thus, their particular approach to using the
Investigations curriculum established opportunitiesfor learning that were not avail-
able to the other teachers. We discuss our analyses of these opportunities in the
following sections.

Opportunities for Teacher Learning

In order to explore how this Standards-based curriculum might foster teacher
learning, we examined the opportunitiesto learn created by theteachers' use of the
materials. We define opportunitiesfor learning aseventsor activitiesthat arelikely
to unsettle or expand teachers’ existing ideasand practices by presenting them with
new insights or experiences (Ball, 1994; Bruner, 1960/1977). We examined oppor-
tunities generated through reading the curriculum materials, planning instruction,
and the process of enacting curriculum in the classroom.

In this section, we identify patterns observed in the opportunities that teachers
created for themselvesto learn more about mathemati cs, teaching mathematics, and
student thinking. The opportunitiesthat we uncovered ranged from what happened
whenteachers' read and discussed summaries of research offered in the curriculum
guidestoteachers’ explorations of mathematical ideaswith studentsto their efforts
to make sense of student thinking. By focusing on the opportunities for learning,
we are not, at this point, making claims about what the teachers have learned after
using Investigationsfor 2 years. Rather, welooked at the potential for learning, given
their interactions with the curriculum. Our assessment of potentia for learning,
however, isinfluenced by our preliminary findings about teacher learning, aswell
asrelated research (Collopy, 2003; Remillard, 2000).

In our effort to uncover relationships among teachers' orientations, their use
of the curriculum materials, and the opportunitiesfor learning, we focused on those
opportunities most prominent in their interactions with the curriculum. We
believethat structured activities designed to support teacher learning, such asthe
study group associated with thisresearch project, are critical in providing oppor-
tunities for teacher learning. However, because of our focus on learning from
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curriculum materials, we do not include opportunities made available through
these events in our analysis for this article. We anticipate that our findings will
inform the format and content of these activities. At the sametime, we also assume
that teachers' experiences in the study group have an impact on their ideas and
perspectives that, in turn, affect their orientations toward the curriculum mate-
rials and use of them.

Our analysis of classroom observations, interviews with teachers, and conver-
sations during the study group suggests that the varied approaches to using the
Investigations curriculum led to different opportunitiesfor learning. Four categories
of opportunities emerged from our analysis. (a) expanding on€'s repertoire of
activities; (b) insights into student thinking; (c) explorations of mathematics; and
(d) constructing the teacher’ s role in orchestrating student learning. Although we
see each of these opportunities for teacher learning as distinct in nature, some are
closely related to one another. For thisreason, we place teachersin these categories
asillustrations of the categoriesthemselvesand of the correlation we found between
the teachers' use of the curriculum materials and their opportunities for learning.
We discuss each below, but first mention the two teacherswhose limited use of the
curriculum resulted in very few opportunities for learning.

Minimal engagement in learning. Despite their different orientations to
curriculum, Jackson and Reston used Investigationsintermittently and narrowly and
thus created few opportunitiesfor their own growth through their interactionswith
it. Jackson, who maintained aresistant stance toward the curriculum, participated
minimally in the study group and seemed bound by his existing ideas about math-
ematics and teaching. As the lesson described earlier illustrates, when he did use
the curriculum, he did so only nominally by selecting tasksthat he integrated into
hisown pedagogical practicesand essentially disregarding reform-oriented sugges-
tions. Thus, hisuse of Investigations provided him with few opportunitiesto learn
about students’ thinking, explore unfamiliar mathematical ideas, or consider alter-
natives approaches to teaching.

Reston’ sintermittent use of Investigations reflected her skeptical stance toward
packaged curriculum materials, regardless of how closely they fit her progressive
philosophy. Her inclination wasto sel ect tasksthat felt familiar to her without taking
thetimeto study the curriculum in detail, leading to minimal engagement with the
materials. However, over the 2 years, Reston’s intermittent selection of activities
increased in frequency. Asindicated in the following section, her opportunitiesfor
learning increased with her engagement of the materials.

Expanding one’s repertoire of activities. The teachers who tended to use the
Investigations curriculum by consistently adopting tasks that they integrated into
their own pedagogical practices created opportunitiesfor learning that were similar
to oneanother. Adler and Baldwin, aswell as Reston during the latter period of data
collection, found themsel ves expl oring new mathematical tasksto poseto students.
Their use of the curriculum provided them with an array of new activities, but limited
opportunitiesto expand their ideas about theteacher’ srolein fostering learning from
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these activities. Like Reston, however, Adler’ suse of Investigations changed over
the period of datacollection. In addition to adopting problemsto present to students,
in her 2nd year, Adler began to follow suggestionsin the teacher’ s guide that asked
students to explain their work. Her emphasis on clarity in students’ work, promi-
nent in the 2nd year, led her to pay close attention to their explanations, probing
for details. Asdiscussed in the next section, Adler’ slatter use of the curriculum aso
led to opportunities for her to learn about student thinking.

Insightsinto student thinking. As noted above, Adler’ sincreasing use of student
explanation and her tendency to probetheir thinking and try to make sense of their
ideas provided her with opportunitiesto learn more about her students. As she put
it, “ Investigations does give you the opportunity to be able to sit down with some-
body and . . . havetimeto go and see how doesthis person count and are they using
the manipulatives, doing it in their head.” (2-23-00, Yr. 2). The other teachers
whose use of Investigations provided them with opportunitiesto gain insightsinto
student thinking (Graves and L arson) were those who we categorized asthorough
pilotersof the curriculum. Graves and Larson were also intrigued by the emphasis
on student talk and explanation in the curriculum. They followed suggestionsin
theteacher’ s guidesto encourage studentsto explain their thinking, which provided
them with many opportunitiesto learn about student thinking. Larson talked about
the way the curriculum guided her to focus on students’ thinking process. In an
interview, she recalled asking a student to explain her drawing: “| wondered did
shereally understand, and then she sat down and explained it all to me. Her words
matched her picture. It waswonderful. I’'mlike, you really understand!” (3-23-99,
Yr. 1). Graves, in fact, was deliberate about this |earning as she planned to guide
her interactions with students: “Investigations builds in alot of time for us to be
taking one-on-onerecords. . . what | would like to be able to do from that kind of
information is then customize the way that | talk about math with individua
students” (10-7-99, Yr. 2).

Constructing theteacher’ srolein orchestrating student learning. Graves' desire
to use what she learned about student thinking to inform the way she talked with
individua students hints at another opportunity for learning we saw available to
some teachers who were thorough piloters of the curriculum. As they learned
more about student thinking, Graves and Larson found themselves needing to
respond to these diverse and unanticipated ideas. Thisprocessitself provided these
two teachers with opportunities to learn about the teacher’s role in orchestrating
student learning. Not only did they read the guiding suggestions and background
information in the curriculum, but also they found themsel ves constructing new prac-
tices on the spot.

Thiskind of opportunity to learnisillustrated by abrief interactionin Larson’s
first-grade classin February 1999. She began an introductory session on grouping
by showing the students an arrangement of squaresasdepictedin Figure 2. “What's
up there?’ she asked. A student replied, “ Some squares stuck together, some by
themselves.” After soliciting afew more descriptions, Larson asked, “How many
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Figure 2. The arrangement of squares shown by Larson to her first-grade class.

squares are up there?’ The student she called on said, “ Three.” Larson hesitated.
She had anticipated the answer “nine,” so that she could then ask studentsto show
how they counted the nine squares, as the teacher’s guide suggested. At that
moment, Larson needed to figure out how to help the students consider whether
the “squares stuck together” might also be counted as squares. Later Larson said
that the students' observation made sense, but “wasn’t what | expected” (2—24-99,
Yr.1). Larson recalled thinking quickly about how to help this and other students
consider aternative interpretations. This sort of thinking on one’s feet provides
considerable opportunities for learning about how to orchestrate student learning
(Remillard, 2000).

Expl orations of mathematics. Three of the teacherswho we categorized as thor-
ough piloters of the curriculum placed substantial emphasis on exploring the math-
ematical ideas embedded in the units and in gaining aclearer understanding of the
mathematics curriculum. Two of the teachers, Schwarz and Larson, despite substan-
tially different mathematical backgrounds, used their work with Investigations as
an opportunity to extend their mathematical knowledge. As they facilitated their
students' work on the mathematical tasksin the curriculum, they found themselves
contemplating and often struggling with the underlying concepts. Larson, who
studied forma mathematics in college, found herself developing a new under-
standing of mathematics that put her formal studiesin anew light. Schwarz, who
lacked confidence in her mathematical ability but was anxious to learn more,
described herself as enjoying the “ puzzle and game” aspect of mathematics. In her
mathematical explorations with her students, she saw herself as “a detective.. . .
go[ing] after the unknown.” Schwarz reported that teaching mathematics with the
Investigations curriculum had shown her “the deeper thinking that | still have
never . .. still havelittle experience articulating. . . . It isthereal way mathematics
isdone” (9-30-98, Yr. 1).



Janine T. Remillard and Martha B. Bryans 383

Kitcher' sexplorations of mathematicsthrough her use of Investigationsfocused
on expanding her understanding of how mathematical ideas are related to one
another and how they add up to something whole. She often talked about “ getting
a sense of the whole curriculum and the underpinning ideas’ (9-29-99, Yr. 2). In
an interview, she described her experience watching students work on atask that
built on ideas the class had explored earlier in the year: “I think that was a break-
through for me of understanding how this was just a piece of something larger”
(5-02-00, Yr. 2).

CURRICULUM MATERIALSASA VEHICLE
TO SUPPORT TEACHER LEARNING

We began our study of these 8 teachers seeking to understand the waysin which
Standards-based curriculum material s might support teacher learning, or asBruner
(1960/1977) put it, be “a curriculum for teachers’ (p. xv). However, our research
illustrates how multilayered and complex the relationship is between teachers and
curriculum materias. By considering the factors contributing to different uses of
thematerial swe observed, we were ableto shed light ontherolethat teachers' orien-
tations toward the particular curriculum materials played in their use of it and in
subsequent opportunities for learning. In short, we see a teacher’s orientations
toward acurriculum asaframethat influences how he or she engagesthe materials
and uses them in teaching. This orientation is not only influenced by the teacher’s
beliefs about mathematics teaching and learning, but also reflectsthe teacher’ sview
of curriculum materials, in general, as well as the particular curriculum. Because
this orientation figures in the teacher’s use of the curriculum, it plays arole in
shaping the opportunities to learn available to the teacher. The fact that teachers
views of curriculum materialsin general contributed to their orientation indicates
that, at least for someteachers, the form of the messageisas powerful asthe message
itself. The significance of teachers' orientation toward a curriculum isillustrated
particularly well by Reston and Jackson, whose similar orientations led to similar
kinds of use and opportunitiesfor learning despite substantially different viewsabout
mathematics teaching and learning.

Although thefocus of our research was on how using Standards-based curriculum
materials might provide opportunities for teacher learning, we are not suggesting
that thistype of learning does or should happen inisolation. Asistypical of many
teachers, theseteachers participated in avariety of formal professiona devel opment
opportunities and informal conversations about the materials. In particular, they
attended a monthly study-group meeting, and they had regular conversations with
project researchers. It is evident that these interactions created opportunities for
learning that were not directly related to teachers' use of the curriculum. In fact,
during interviews, many teachers claimed that conversationswith colleagues about
the materials helped them to understand where the curriculum was headed across
the grades. They also indicated that doing mathematical tasksfrom the curriculum
with others and listening to how other adults, including university researchers,
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approached problems hel ped them to understand the purpose of many of the activ-
ities suggested in the curriculum guide. Nevertheless, we sought to focus our
examination of opportunities for learning on teachers’ experiences using the
curriculum material s, while acknowledging that these other experiences necessarily
contributed to the teachers' orientationstoward the curriculum, their usesof it, and
the subsequent opportunities for learning made available through their use.

Our analysis of teachers orientations toward curriculum materials and their
relationship to teacher learning reveal sthe power that teachers havein shaping their
own learning experiences even unintentionally. Through the particular ways the
teachersread and used the | nvestigations curriculum, they generated individualized
learning opportunities. While we did find relationshi ps between particul ar tenden-
ciesin use and opportunities to learn, the variation among teachers is significant
because it suggests different learning trajectories across teachers using the same
materials. Although it seems safe to assume that the school-wide adoption of aset
of curriculum materials can serve to unify the work of a group of teachers around
aparticular set of ideas and experiences, our findings suggest that teachers expe-
riences with the same resource were highly diverse.

An important dimension of the individualized ways in which teachers used
curriculum materials is the diversity in how and what they read. The teachers we
studied read and used different parts of the materials. Most significantly, only 4 of
the 8 teachers read the material written for teachers. This variation has been seen
in other studies of teachersusing reform-oriented materials (Collopy, 2003; Sherin
& Drake, 2004). The differences in teachers' reading of curriculum guides docu-
mented in these studies are particularly noteworthy since many Standards-based
materials provide information directed at the teacher. Experienced teachers seem
to develop pedagogical repertoires that include the ways they read and use
curriculum resources. It is likely that the repertories many teachers established
around textbook use reflected the nature of the resources available. For years,
commercially published teachers’ guides consisted of tasksto give students along
with little or no guidance in how to introduce these tasks (Remillard, 1996). These
textswere designed for teachersto pick up and use with minimal preparation. Even
though Standards-based curriculum materials are designed to be read by teachers
ahead of time, it appearsthat teachers stancestoward curriculum materialsfigure
into how they read materials that are significantly different from those they are
familiar with. For example, when using the curriculum guides, four of theteachers
in our study tended to look for activities to give students without reading the
related information for teachers. This finding raises questions about the power of
curriculum materials to speak to teaching absent from other supports or interven-
tions. One component of learning required of teachers to teach mathematics for
understanding might involve learning to read and use unfamiliar curriculum
resourcesin new ways.

Theideathat on€e' s stancetoward curriculum materialsin teaching developsover
timeisfurther supported by our finding that 3 of the 4 teachers who we identified
asthorough piloters of the materials were relatively new teachers. These teachers
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did not have established repertoires of curriculum use and were open to the guid-
ance a published curriculum could offer, particularly one that reflected their ideas
about mathematics teaching and learning. This pattern contrasts with Ball and
Feiman-Nemser’s (1988) finding that student teachers in two teacher preparation
programs developed negative impressions of textbooks and teacher’s guides and
tended to believe that good teachers did not follow the textbooks but created their
own lessons and materials. The difference in these findings may reflect a change
that occurs for beginning teachers once they take on the full responsibility of
teaching, as was found by Kauffman, Johnson, Kardos, Liu, and Peske (2002).
However, the difference might also signal changesin theway curriculum resources
are viewed by teacher educators and their students within the current reform
context. After al, available curriculum resources have changed significantly since
the publication of the NCTM’s Curriculum and Evaluation Sandards for School
Mathematicsin 1989.

A final issue arising out of our analysis of the relationships between teachers
orientationstoward curriculum materials and opportunitiesfor learning isthe possi-
bility for change. Although we observed considerable stability in the way the
teachers used the I nvestigations curriculum, we al so noted changesin these patterns
for at least two teachers. In both cases, these changes occurred as a result of the
teachers|earning through using the curriculum over an extended period of time. In
other words, teachers' orientations toward curriculum materials are not neces-
sarily static and using a Standards-based curriculum, even in minimal ways, may
lead to some change in the factors that contribute to this orientation and their
subsequent use. It is through this process that Standards-based curriculum mate-
rials can support teacher learning.

IMPLICATIONS

Our findings lead us to several implications for future research and practice.
Considering that most Standards-based curriculum material s are designed to speak
to teachers, rather than through them, together with the variation we and others
observed in how and whether teachersread thisinformation, the field woul d benefit
from greater understanding of how teachers engage curriculum materials that are
unfamiliar in format and content. In particular, comparisons of teachers’ reading
processes across different Standards-based curricula would shed light on the role
that specific features of curriculum materials play in this process.

Another finding that calls for more research is the pattern of orientation and use
we observed among the three new teachersin contrast to those observed amongst
most of the experienced teachers. Given the small number of teachersin our study,
we are not able to claim that this pattern would hold up across larger numbers of
beginning teachers. However, further comparative studies of experienced and
novice teachers using Standards-based curriculum resources could contribute to
research on teacher development and its role in teachers' orientations toward
curriculum materials and teacher learning.
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Because the changeswe observed in some of theteachers’ usesof Investigations
did not occur until after ayear or more of using the curriculum, it is evident that
longitudinal research is necessary to understand fully the potential for reform-
oriented curriculum resources to support teacher learning. This study took place
during thefirst 2 years of a5-year study. Thus, we anticipate that over timewewill
have more insights about how curriculum materials contribute to teacher learning
and pedagogical change. Still, even the data collected over thefirst 2 yearshasimpli-
cations for practice. We discuss these bel ow.

Our findings confirm that Standards-based curricula are not a panacea, but they
can play an important role in fostering reform-based practices. However, without
additional support for teachers, the impact of these curriculum materiasis likely
to be unpredictable and varied. Teachersusing curriculalike Investigations would
benefit from opportunitiesto explore the content of the materials and have conver-
sations with others about how they use them. The goal of such interactions should
beto help teachers engage with the materials and develop new ways of interacting
with and using curriculum resources. In particular, teachers need opportunities to
interpret information written to them in these resources and consider waysthat these
insights might figure into their interpretations of students work and decision
making while teaching.

The idea that Standards-based curriculum materials are designed to be used in
significantly different ways than those they are replacing has implications for
teacher education aswell. Many perspectives on teacher-text relationships tend to
place the teacher and the text at odds with one another, each vying for the same
authority over curricular decisions (cf. Russell, 1994). This perspectiveislikely to
be emphasized in teacher education programs designed to prepare teachers to be
skilledin curriculum development (Ball & Feiman-Nemser, 1988). Instead, preser-
vice teachers should be encouraged to develop interactive, rather than antago-
nistic, relationships with textbooks and curriculum guides. Teacher education
programs should provide aspiring teachers with opportunitiesto critically analyze
curriculum materials, to examine the mathematical and pedagogical assumptions
implicit in their design, and to consider how curriculum materials might be read,
used, and adapted. The intent of these activities would be to help prospective
teachers begin to devel op stances toward materialsthat are collaborative and open
to future evolution.
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